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please charge any fees to Deposit Account 50-1078 under 37 CFR 116. 117. 1.19, 1.20 and 1.21. Aduplicate 
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Filing Date 
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Commissioner for Patents 


First Named Inventor 
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Examiner 


Sue Xu Liu 
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Group Art 
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Methods for 






Depositing Small 




Title 


Volumes of Protein 






Fluids Onto the 






Surface of a 






Substrate 



This Declaration and the attached Exhibit are being submitted in conjunction with 
the Applicants' Response to the Office Action dated February 27, 2007. 



We, Diane Ilsley, Douglas Amorese* Michael Caren and Peter Tsang, do 
hereby declare as follows. 

* 

We ana the inventors of the invention claimed in the above captioned 
application. 

We have been asked to declare and provide factual evidence in support of 
conception of the above captioned application before April 24, 2001. 

As evidenced by Exhibit A, we conceived of using an inkjet printhead to 
deposit protein reagents, e.g. f antibodies, prior to April 24, 2001. The dates have 
been redacted from Exhibit A. However, a redacted date set forth in Exhibit A 
shews conception of the invention prior to April 24, 2001, 

Exhibit A consists of a photocopy of an Invention Disclosure (total of 9 pages) 
in which details of methods for depositing a quantity of fluid containing a protein 
of interest, e.g., an antibody, onto the surface of a substrate are described. 



1. 



2. 



3. 



4. 
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5. Pages 1 to 2 of Exhibit A are internal Invention Disclosure forms used by the 
Legal Department of Agilent Technologies. Pages 3 to 9 of Exhibit A, describe 
the details of the methods of the invention. In brief, methods for depositing b 
quantity of fluid containing a protein of interest, e.g., an antibody, onto the surface 
of a substrate is set forth. This invention allows for the deposition of a protein 
onto the surface of a substrate without substantially modulating the activity or 
functionality of the protein, 

6. We hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that wilHul 
false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1 001 of Title 1 8 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any 
patents issued thereon. 

Respectfully submitted, 
Date: ., . 

Date: y^s/ / 
Date: Sl^l 
Date: sV^/ \Z<JU7 

Attachments: Exhibit A 



Diane I Is ley 



las Amorese 



Michael Caren 




Peter Tsang 
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Use of thermal inkjets for deposition of proteins and multiple reagents in a reaction 
Prior solutions: 

Bio analytical microsystems, such as biosensors and assays in a micro array fi n m at or 
reaction chamber, often require the use of a technology dial can dispense very small 
quantities (pico- and nanoliters) of solutions containing biomolecules. The technology 
must be rapid, highly reproducible, and deposit solutions with precise placement onto a 
given solid support Several recent papers have described the design and construction of 
devices for the production of microarrays of biomolecules qnto solid support (1-4). 

In particular, a method is described using a conventional inkjet printer for the 
microdeposition of proteins (3). The black ink was removed from an HP ink cartridge 
and the cartridge was extensively washed with water. The cartridge was filled with the 
protein deposition solution using a microsyringe and sealed* The protein solution was 
then deposited onto a solid support and allowed to air dry, where it remained active for 1 - 
2 weeks when stored at 4C. One problem with this method is a minimum of 2 mL of 
solution was needed to fill the cartridge. Unused sample could be recovered, with the 
exception of 200-300 uL that remained in the print head. Other problems include only a 
single solution can be loaded at time and loading is done manually. Similarly, Dceg ct ah 
describe a method using bubble-jet technology for the metered application of ad 
analytical liquid to a target. Their method is based on the manufacture of disposable jet 
units containing the analytical liquid in prepacked form. A preloaded jet may be cost 
effective, but lacks flexibility. Several different solutions can be delivered by aligning 
several jet elements in a row, rather than prepacking several different solutions into a 
single inkjet 

Description of the invention: 

This invention uses an inkjet for deposition of extremely small quantities of reagents 
directly in a reaction chamber or on a solid support The reagents are front loaded into 
the inkjet head. Multiple reagents can be loaded simultaneously and the amount of 
material needed is 2 uL_ The reagents are then spotted onto the solid s u pport or reaction 
chamber* The inkjet can then be washed and reloaded with a different set of reagents. 

Demonstration of feasibility: 

Using Biodot 3 and a Hobbes inkjet head, 2 uL of 100 ug/mL bovine albumin serum 
(BSA) in 50 mM Tris-HCl, pH 7.5, 50 mM NaCl, and 0.05% SDS was loaded into 6 
reservoirs of tiro inkjet The concentration of the BSA solution was determined using 
Bradford Reagent The head was fired multiple times* and the solution was collected for 
analysis (6 uL)* Two microliters of the pre- and post-fixed solutions were analysed using 
the Caliper prototype protein LabChip assay. Figure 1 shows these results. The 
ovcriayed electrupherograma show that the BSA was not degraded during, the firing of 
the inkjet and that the protein concentration of the pre- and post-fired solutions arc 
relatively cquaL The concentration of the first load of BSA into % takjpt is $gfeiLy 
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lower than the pre-fired and the second loaded BSA solution, indicating that some protein 
does bind irreversibly in die head the first time protein is loaded. 

The second experiment shows that post-fired proteins are functional. A mouse 
monoclonal antibody to dsDNA (500 ug/mL total protein) was loaded into 6 reservoirs of 
the inkjet, fined multiple times, and collected (1 0 uL). Two microliters were analyzed 
using the Caliper prototype LabChip assay. Figure 2 shows that the pre- and post-fired 
protein spectrums axe identical. Functionality of the antibody was determined by binding 
to dsDNA. The pre- and post-fired antibody solutions (8 uL) were incubated in 250 uL 
NETG buffer (150 mM NaCl. 5 mM EDTA, 48 mM Tris-HCl, pH 7.4, 0.25% gelatin) on 
a cDNA microarray at room temperature for 1 hour. The slide was then washed once 
with lx NETG and 3 times with 1/1 OOx NETG. A Secondary antibody conjugated to 
R6G (goat anti-mouse-R6G, 1/50 dilution in 250 uL NETG) was added and incubated for 
1 hour at room temperature to detect binding of the primary antibody to dsDNA The 
slide was washed as described above, and scanned on the Axon scanner. Figures 3 and 4 
show that the pre* and post-fired antibody solutions gave similar fluorescent signals and 
specificity for binding the DNA. Firing the antibody through the Inkjet does not appear 
to affect functionality. 

Experiments in progress: 

1 . Washing experiments to determine if proteins can be removed from the inkjet A 
solution of 5 proteins (Mp=1 16,000, 97,000, 66,000, 45,000, and 18,500) of known 
concentration will be loaded into the head, fired, and collected The head will be 
washed, and loaded with buffer. The buffer will be fired and collected The 
concentration of the pre- and postfired protein and buffer solutions will be determined 
using the Caliper protein LabChip assay. 

2. Deposition of multiple reagents on a surface for a reaction. A glass slide containing 
inkjet deposited cDNAs thai are crosslinked to the surfaced will be used, Cy5-dCT? 
will be hand-spotted randomly onto the surface and allowed to dry, A solution 
containing buffer and dNTPs and second solution containing DNA polymerase will 
be loaded into the inkjet and fired onto the glass slide. The slide will be incubated in 
a humid chamber at 3 7C for 60 minutes to allow DNA polymerization. The slide will 
be washed to removed unincorporated Cy5-dCTP. The slide will then be scanned for 
covalcntly linked CyS-dCMP to the DNA attached to the surface, indicating that the 
DNA polymerase synthesized DNA. 

Problems solved and advantages of the invention: 

The described invention has the following advantages: 

1 - Only 2 uL of each solution is needed for loading into die ink jet, significantly re du c i ng 
the reagent cost. 

2» Multiple different solutions can be loaded simultaneously. The number of different 
solutions loaded is dependent upon the type of inkjet. The multi reservoir head 
allows for individual components to be delivered from individual reservoirs and 
different reaction mixtures can be composed during the printing process* 
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3, The inkjet can be washed and reloaded with a different set of reagents. 

4. The process can take place in a temperature and humidity controlled environment 
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